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Dt«crjption 

BackQiound 

The invention fcfatcs to communicaiions in printinq 
systorns over ndtworks such tho World Wido Wob 
(web). 

To print fi filo, fi usdr typic;3lly t;3unchofi Pio j^ppropn- 
HiBHppltnHtion Inrnpnning IhQ lilo^nd RBlnnU Hpnnling 
system that is locaily conneciod. cither directly or 
throuqh a \QCfi\ ^rof) notwori^ (LAN). Tho applic;3iion (or 
H prcrilHr (InvHr) pkxihkkhk IMh IiIh into h ItvtnHl (uirrtfMt- 
ibic with the specified prtminq system and sends the 
f)r(}(:HS»H(i filH Ici IfiHprinliiuj syslHrn usiruj liiH Hpprdpti- 
fctle prolocol. 

Printing can be a memory and CPU intensive task. 
A user is gdnarTiIly timitad to locally eonndcted printing 
syslems, and Ihe user's software must be conligured lo 
provide the sppropri;)te file format and communication 
prolocol for Ihe selected prinling system. 

Summary 

In general, in one aspect, tho rivcntion features a 
riiHlhtxJ lc}r h ijkhi iDHtilirriH lo(:cirnrnijriK;HlH willi h fMtnl- 
ing system over a network by dctcmnining a DRL ad- 
dress for the printing rsyatcm and transmitting informa 
hcin lo IhH UHI HtUUtiHs lor piinlini^ h IiIh hI Ihtt fwinling 
system. 

Certain implementations of the invention include 
one or more ol the following features. The method trans- 
mits the file to the uriL address. The method further in- 
cludes opening a file in an application and transmitting 
information for prinling the opened lile. The method 
transmits formatting information to the URL address. 

The method transmits information to the URL ad- 
dresses using a browser. Such information may be the 
URL address for the file to be printed at the pi intinc) sys- 
Iftm 

The method further includes receivino a job submis- 
sion form, specify in q. in tho iob oubmiasion form, infor 
riiHliOD lor IhH tilH lo bn piinlHiJ, nmi IrHriKrnilliruj lh» jot) 
submicGion tomn to the URL address of the printing syc 
iBfTi, Tfie infurtMHtion capeuifitxi in Ihu job tiubrniii!>ior> 
fonn may include lile identilicalion. which may be, for 
example, a URL address for the file. The method may 
further include retrieving the file identified in the job sub- 
mission form and Lransmitttng the retrieved tile lo the 
URL address of the printing system. 

The network over which the user machine commu- 
nicates with the printing system may comprises the 
World Wide Web. The printing system may be housed 
within a single device such as a printer. 

In general, in another aspect, the invention features 

H rrmthcxi lot h f>rtnhrti^ KyKlHin lo tHliiHVH h IiIh toi piirH- 

ing by receiving a request lo print a lilc Idcntillcd by a 
URL address, retrieving the file from the URL address. 
Hnd f)iirilirHj IfiH filH 



Certain implementations of the invention include 
one or more of the following features. The method fur- 
ther tncludAS receiving a print request from a user trvi- 
chine, transmitting a job submission form lo the user ma- 
f* chine in response to tho received print request, and re- 
ceiving a connpleted job submission form from the user 
nnachine including the URL address of a file to be print- 
ed. 

t hn pnni rRqunsI m;ty bA rnnAivRri nvnr a dirnci nnn- 

10 nectton. a local area network connection, or over the 
World Wide Wab. 

I fiH rrmlfuxl rriny thIiinvh INh tiln ovnr h iUf»a\ con- 
ncctkjn. over a local area network connection, or over 
llmWoild WklH WhI) 

'5 The printing syslem may comprises a single device, 
such as a printer, or may conrtprisc a first component for 
retrieving the file from the URL address and a separatety 
housed second component for printing Ihe lile. 

In general in another aspect, the invention features 

so a printing system for communicating with users over a 
network, including a renrKrte I/O interface including a 
server identified by a URL address for communicating 
with usere over a network and an output system con- 
nected to the remote I/O interface, for printing files in 

Hif rHKfK)nK« lo (X)rnrriiini(>4lKKW rHCHivmJ liy INh iwtk)Ih U 
O interface. 

Ccilain implcmcntntiona of the invention include 
oriH fM irxMH ol IhH lolk}wri^ iHhiltirHK Ihn rmnolH l/C) 
interface receives a lilc over the network, and Ihe output 

so system prints th c received file. The remote I/O interface 
further includes a client for retrieving a lile over the net- 
work, for cxampte. the client retrieves files in response 
to communications received by the renx>te I/O interface. 
The prinling system further includes a local 1/Q interface, 
wherein the client retrieves fi Ics in response to commu- 
nications receivod by the local I/O interface. The output 
system prints files retrieved by the client. 

The lermte I/O interface further includes a transla- 
tor lor IranfilHtmg lilm bnlorfi Iho oulpul fiyslflm prints 

^0 the tile. 

Tho printing system further includes a status data 
t>r4i{»lof HloringKlHluKinlonriHlKxi lor ItiHcujIpijI KyKlmn, 
and the remote t/O interface provkleo information from 

tllU SlrjlUU C^lHbH«>« UVUf thti iiBlwoik. 

The network over whrch the printing syslem com- 
municates with users is the Workj Wide Web (web) and 
the renvite I/O interface provides information from the 
status database by posting a web page. 

The remote I/O interface provides information from 
so the status databiase in response to a query received 
from a user over tho network. The printing system fur- 
ther includes a local I/O interface for providing infomna- 
tion I rem the elalus database. 

The remote I/O interface and tho output system may 
^6 cornpriKHKHpHrHlHly IioukmI unilK or trt^^y tmoonipitKHd 
of a single unit such as a printer 

Among the advantages of the inventioii are one or 
rTKHH of lliH following FrMtHinij h ukhi lo prini hI prirtliny 
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syslems accessible over Ihe web enlarges Ihe universe 
of available printing systems, further, users may access 
A pi inttng system Ivsvlnga wob sdrvdr using a tradition;)! 
search engine. Enabling a user to send a lile for prinling 
or to check the siaius o1 a print job lor the file without 
opdning the filo in fippWc^ixion conson/d6 rofiources 
including time, processing power, and mcmofy at the us- 
dr'6 ond. Tr;)r^£rntssion of a fiid CfVdr the wdb ufids ;) com- 
mon oommunrrHlion prolomi lor Rflnding and mnniving 
the file. 

Other foAtuios and ^i^ntacios of the tnvdiitbn will 
tiHcxyrm HppHrHftl IrofM IMh lolkiwinij clwicriplKVt nriti 
f roiTi the claims. 

Briel DescripUon of Ihe Drawtnos 

Figu re 1 is block di;3gt:am of web printing system 
in accordance wilh Ihe invenlion. 

Figures 2 i=ind 3 »re flow dif^grams for prinling at a 
web printing syslem. 

figure 4 illustrates a job submission fonm. 

Figure b is a flow di^tg ram for printing at «3 web print- 
ing syslem. 

Figure 6 illustrates a job status form. 

Description 

HhIhu iiKj l() hKjurH 1 , H wHh piinliiicj syHlnni 1(X) in- 
cludes an oulpul system 110 lhal may include, for ex- 
ample, a printer controller 1 1 1 . an interpreter 1 12. a print 
spooler 113, and a printer engine 114. Typically, a web 
printing system 100 services both local and remote cli- 
ents, and accondingty. the output system 110 is used 
wilh both a local 1/0 interface 120 and a remote I/O in- 
terface 130. 

The output system 1 1 0 handles files after they have 
been property formatted for printing and does not differ- 
entiate between files received from local and remote cli- 
flnlfi Whfln Ihfl oulpul fiyRlftm 110 ifi inlonm«d Ihnf a IiIb 
is ready for output, the controller 111 sends the tile to 
the interpreter 112. iind the interpreted file is sent tho 
f>ptx>tHr 113 l(M cHiif)iil t)y UiH prinlHr HficjiriH 114. 

The remote I/O interface 130 of tho web printing 
syiilBrii iti idunlifiaJ uri the wub by nn Hseigned Urtifonn 
Resource Locator (tJRL) address, which is Iranslaled in- 
to an Internet address by a service such as tho Domain 
Name System (DNS) (not shown). 

The web printing system's remote I/O interface 1 30 
includes a web server 1 31 that recogni7e6 web commu- 
nications to its URL address. The web server 131 re- 
ceives and responds to such communications usffig the 
standard I lypertex: Transfer Protocol (I ITTP). The re- 
mote 1/0 interlace 130 also includes a web client 132 
that can initiate access to different URL addresses over 

IMh WHt) 

The web manager 130 controls tho web scn/cr 131 
and the web client 1 32. The web manager 1 33 may also 
(xxilicil rj liHniilHlor 134 kit linn^ilHlirHj rHCHivwf HIhr 



When necessary, and inleraels with the output syslem 
I.IO when a file from the remote I/O interface 130 is 
ready for output. The web rrvanager 1 33 also manages 
the storage of Hies in a printer memory 140 during dif- 
foront stages of the printing process. 

The web manager 1 33 may aleo access ;3nd manip- 
ulate data in a job status database 141 in printer memory 
140 that maintains updated status information for print 
johK h\ Ihn wfth prinling fiyfilem 100 
^0 A web priming system 100 such as is illustrated in 
Figure 1 is capable of various types o1 web communi- 
r^lKViK irMHiMlinj. Uii HXMrnplH. iwv^ivincj IiIhk Ici prinl- 
ing, retrieving files from URL addresses for pruning, and 
prtH/iifintj stHliiX infofrrtHllon 

15 

I . Printing files rccoivod over the web 

A user may send a lite over the web lo be printed 
at an accessible web printing system. Dy configuring 
so both the user's machine and the web prinling system Ic 
communicate using HTTP, the standard protocol for 
communicaition over the web. user and web printing sys- 
tem oommunicdtione should be compatible. 

i?i H HiIhk rm;Hivwii thiouiili h iwhi HHi>lK?Hli()fi 

Refciring to the flow dingr.im of Figure 2. n user 
rriHy khiuI h IiIh Ic> h whI) printiruj KyHlHrn ovm lli» wHt) 
using an application. Spccilically. tho user launches an 

30 appropriate application and opens a file (step 2 1 0). This 
lile may be any lile, local or remote, accessible to the 
user. When ready to print, the user enters a command 
to print the file at a web printing system (step 220). 

Typically, the specilic web printing syslem is deter- 
mined based on preferences previously set by the user 
such as a prior selection of a default printing system for 
printing from the user's machine or from specific appli- 
cations. Altemativety, for an open file, a user may select 
H RpBflilin wflh pnnltng fiyfilflm on tho lly I mm h IiaI nl 
printers provided by the application, listing both local 
iind remote printing systems occessiblo to the user. 

I Uh HppluiHlKin ly[m:Hlly inlHrHiilK wilh h pi irilHi tliiv- 
er that is prcconfigurcd to format and transmit files for 
printing Hi iipecific printing bytilurrifj (stup 230). Fui ux- 

-is ample, if a selected prinling system natively interprets 
PostScript*©, the printer driver may bo configured to gen- 
erate a PoetScrtptA file from the original file. When 
ready to print, the printer driver transmits the formatted 
fife over the web to the URL address of the web printing 

so system using the HTTP protocol (slep 240). 

Tho receiving web printing system receives the for- 
n^ed file (step 2b0) through the web sen/er 131 firid 
stores the lite in the printer memory 140 as inelnjcled 
by the web manager 1 33. The web manager 1 30 is con- 

^ ligiJtHtl lo (HfM}Cjrii/H IMhI IMh rHCHiVHd IiIh ik lorrnHllfMJ 
for printing and accordingly Iransfors control of the lile 
to the output system 110, which handles the output of 
iliH filH (kIm() Pm) 
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b. Files received through a web browser 

A ufidi' m;3y also sond fito to vAwb priming systam 
using a web browser. With reference lo Figure 3: Ihe 
user opens a browser such as Nci scape Navigator or ^ 
Microsoft Intorndt Explorer and ostablishos a connec- 
tion to a web printing system by entering its URL ad- 
drosfi (fit dp 31 0). 

II riflwrfld. Ihfl wflh prinling fiyRinm m»y ho fionlig- 
ured to verity that the user has authorized access (step 
320). For oxampto, the web printing fiystem may require 
iiKHr KlHnltlK^iluyi rintj H pHKKWOid 

Once dcccQO \o auttioi izcd or 11 no authorization 
KyslHfTt Ik ijshcI, \\m WHh piiriliruj sy^lHiri sHruls h jtst) 
submission form lo Ihe user (step 030). This will lypically 
be handled by the web server 1 3 1 under the control of 
the wab rn;3nagar 133. 

Figure 4 illuslrales an example oF a job submission 
form aOO received and difiplayed by the user's machine. 
The delails of a job submission lonm may be adapted lo 
the capabilities of the specific printing system and the 
requirements of specific applications. In this example, 
job 8ubmi86ion form 400 includes a eeclion 410 lor a 
user to specify a file to be primed. The user sends a file 

ki IhH WHt) [titnlitKj KyKlHrn by HtilHrintj Ifm U\w\Hiim (>1 
the file in box 411. cither manually typing the tile 
pathnnmc nndfilca^mc, or using n qmphic^l user intci 
Ihch kxxi sin:U hh Iuowhh' box 41 ? It) (}f)Hn h piill-down 
menu listing available lilcs. The listed liles will typically 
include files resident on the user's disks or connected 30 
LAN. 

Job submission form 400 also includes a section 
420 tor a user to set print options. The specific options 
may vary depending on the capabilities of the prinling 
system and the requirements of specific applications. As -'^^ 
shown in job submission form ^00, possible optior^s in- 
clude the number of copies to be printed, the pages to 
be printed, paper si/e, whetherthe pages are lobe print- 
nd in duptflx, Ihn pnni qiintily nl grnphirfi ^nd IbxI, and 
whether the printed pages arc to be collated. 

The user subinits the completed form by selecting 
IhH 'pitrtl' box 4^4{) (nlnp 'AAi)) \h» btowtiw ItiHn tH- 
trievos the tile listed in box 4 It (ctcp 350). 11 the file can 
not be rJcuB£i£iud, ttiu biuwuer returns nn Brioi JtmatiHt^o 
to the user Otherwise, the browser Iransmils the re- ''s 
trtevod fiio along with the completed form back to the 
web printing system using the HTTP protocol (step 360). 

The receiving web prinling system receives the lile 
and the completed focm (step 370). Unlike files trans- 
mitted through an application, a lile transmitted through so 
a browser may not bo specifically tomnattcd for the re- 
ceiving printing system. Thus, the web printing system 
lonnate the received lile (step 3i^U) as needed. 

A properly lormattcd file has a file format thai can 

tiH rrnlivHly irilHrf}rHlH(U]y IhHciulpijI nyKlHrn UnHruUhHl 
rcflccls the printing options scloclod by the user. The 
web mariagcr 133 may determine the file format of a 
rHCHivHcJ niH t)y vHriorjK rrmlfinds For HXrjrrrplH. Itm wnb 



manager 1 30 may be able to derive the tile lormat based 
on tho file name extension or an examination of the file 
content. 

The interpreter 112 included in Ihe output system 
1 10 may be customized to natively interpret some file 
formats, and a translator 1 34 may be provided to trans- 
late other specified file formats to one that can be na- 
tively interpreted. 

II Ihn hlfl Inrmal ia nnn lh;4l Iho prmling RyAlBm n;«- 
ttvcty interprets, translation is not needed. For example, 
nrtany printing systems natively interpret PostScripvii? 
IiIhk, ko h PtiKlScuiplM ItlH ihi:hivhcJ t)y IhH rwrKjln IX'i 
interface 1 30 of such a printinci system will likely not re 
cfuiiH IrrjriKlHlion On IhH iillinr tiHruJ, if Ihn HIh (orrrul ik 
not one thai the printing system nalively interprets but 
can translate to an interprctabtc tile formal the web 
nonage r 1 33 rrv^y instruct the trartslator 1 34 to translate 
the lile. \l Ihe lile lormat is one lhal the web printing sys- 
tem can neither interpret nor translate, the web n^nagar 
133 may instruct the web server 131 lo relum an error 
message to the user 

The web nrvinager 133 also inserts appropriate tor- 
matling codes into the lile to reDect the print options eel 
by the user in the job submission form, and informs the 

oulpiil HyKlHfTi 110 UihI lirH hlH \fi rHHtly Uii oulpul (kIhp 
090). 

? Pryilinn IiIhh fHlriHvwi Ironi h UHl Hcidiwis 

In addition to sending a file for printffig to a web 
prinling system, a user can inslruci the web printing sys- 
tem to retrieve a fite for printing. 

Referring to Figure 5, as with files sent using a 
browser as described above, the user uses a browser 
to establish a connection to a web printing system at a 
URL address (step 5i0). Once the connection is made 
and the web priming system optionally verifies that the 
user has authorized access (step b20), the web printing 
Ryfilnm Mndn » job Rrihrntrwion lomi mich hk thnl iIIub- 
tratcd in Figure 4 back to the user (step 530). However 
in this caso, rmher than specifying n tile in box 411 to 
t)H rnlfrHVHd Hrul khtiI lo IIih prvtUuj HyKl»rri. IhH hkw 
specifies the URL address where the file resides in box 
413. The URL ndUruiati rnny be nny nddiusti Huctiiasibie 
by the web printing system, including local and remote 
addresses. The user also selects printer options, as de- 
scribed above, and submits the completed icrm (step 
540) for transmission by the browser to the web printing 
system (step 550). 

The receiving web printing system receives the job 
submission lonn with the URL address of the fik) to be 
printed (step 560). Unlike the cases prevtously de- 
scribed in which the web printing eyetem recetvee the 
actual content of tho file, the web printing system re- 

CHrvHK cvily IIih IJHI HikirHKK ol ItiH IiIh 

The web clionl 132 receives an inslruclion from the 
web manager 1 33 to retrieve the file (step 570) and cs 
iHblisfiHK H conriHclion ciVHr Itm WHb k) ItiH KpHcirifid 
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URL address. U Ihe lile requires Ihal the user have au- 
thorized access, the server at the file's address may re- 
quire the Wdb c\\Qr\i to proividG An iddnttfie;4tion ;)nd 
password. 

If ihc file can be accessed, the wob client 1 32 down- 
loads its contdnts to the printer memory 1 40. Depending 
on the file format . add it tonal files may need lo be re- 
trieved. V;)rjous methods nroy be used to determine the 
liln Inmvil nl h rolrtfived litn l-oraxr4mplfl, Ihfl wfibmHn- 
agor 1 33 may be able to determine the file format based 
on bifoHTVition provided by » server r^t the location of the 

IHlllHVHtj IliH, WlH IiIH t\HU\H HXlHnKIClll, Of IhH IiIH CCUllHril 

If the file Is. fot example, a hypeitext markup Ian 
yuHijH (HTM) ) niH, IhH HIh rnHy incIucJH infMrHncwi trfi- 
ages. When an HTML lite is displayed, the referenced 
images arc automatically displayed as if the image data 
were embedded in the HTML file but ;3re impiamented 
as references lo separately stored image I lies. To altow 
the web priming system to properly piint »n I ITML file 
wilh referenced images, Ihe web manager 1 33 may in- 
struct the web client 132 to retrieve the referenced im- 
;?ge files as welt as the bfi&B I ITML file. The web client 
may store the It lee separately in Ihe printer merrrory 1 40, 
maintaininfl a reference table 142 for correlating each 

mlHCHMCHtJ irriH(jH IiIh lo h KpHtMlit: IochIkki wiIMeti IMh 
base HTIWLtilc. 

As with files received fiom a user using n browser, 
IiIhk tHiiiHVHt) tiy IhH wHt) ptinlirty nyHlmri rriHy mhh(I Ici 
be lonmallcd (slop 580). The lile fonmals of retrieved 
files arc detemnined by the web manager 133 as dis 
cussed above and Ihe liles are translated if necessary, 
depending on the capabilities of the interpreter 1 12 and 
translator 1 34, 

The interpreter 112 of a web printing system may 
be configured to natively interpret HTML as well as im- 
age description languages such as JPEG (and inter- 
laced JPEG) and GIF (and progressive GIF), which will 
give the web panting system the ftbility to output HTML 
tilRR wilhniil IrHnnlHlinn In nijoh h chrb, Ihn inlnrprniRr 
1 1 2 wilt use the reference table 1 42 to retrieve the image 
data from the referenced imngc files for insertion at ap 
fir()f)riHtH IcxiHliorifi wiUim IfiH Iihkh H t Ml IiIh 

Alternatively, the translator 1 34 may include appli 
Urjlions fof lirjnslHliny fileti suuh HTML. JPEG Hiid 
GIF liles ffito a natively interpreted lile format such as 
PostScriptJii). In this case, the translator 134 accesses 
the reference table 142 to retrieve the imagd data from 
the referenced image liles for insertion into the base 
I ITML file. 

After verifying that a retrieved lile is of a proper lile 
fomnat, the web manager 1 33 inserts appropriate for- 
matting codes to reflect the print options set by the user 
in the job submission torm, and tnlorms the output sys- 
tem 1 10 that the file Is ready for prtntlng (step 590). 

3. Providing status infomiation 

An sluiwn ill FiyijiH 1 , h whI) ptinliny :<yKlHrn rrwin- 
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tains a status database 141 for storing status inlonma- 
tion alx>ut its print jobs. The database 1 4 1 can be adapt- 
ed as needed for specific printing systems and applica- 
tions. For example, the database 141 may record the 
status of print jobs requested only through the remote 1/ 
O interface i30, or may include all print Jobs, including 
those requested through the local I/O interlace 120 A 
user may be given the option to cancel a print job prior 
lo prinling, and Ihar^nfiflll^ilinn will hIko tin nolnrt in Ihn 

70 status database 141 . Other information stored in the sta- 
tus database 141 may vaiy. including information such 
HK H IikI ()I jotm U) \M piirilHtl. i(lHf)lili(:;4ltfin ol IhH UKHr 
submitting a job, the size of the job, the time submitted. 
ItiN lirriH (KHitfilHlwl (if t:ornplHlHH), nrtil IttH fiiHKHftI »Ih- 

'5 lus. The present status may be. for example, receiving, 
retrieving, formaning, printing, cancelled, or completed. 
A job remains in the status database 141 from the time 
of its submission through its printing orcancellalton; Ihe 
job remains in the status database 141 after printing or 

^ cancellation for a duration thai may be varied, or until 
deleted by the user. 

Usrbus methods may be used to provide informa- 
tion from the status database 1 41 lo users. For example, 
the web printing system may be configurod to update 

'^^ IhHKlHlUHCiHlntlHKH 141 rtl t IMKHJIIHIhcJ HlHpK (it lllH priTll- 

ing process. The web server 1 31 may post a web page 
for Gtniua information at a scpamtc tJRL address, and 

whHfl (XKllHClwi by lIHHfK Hi lh(H tJHI H(tdlHK», IhH WHt) 

server 1 01 may display a standard status fonn providing 

SO inf omnaiion from the status database 141. Aftcrnatively. 
the web page may be conligured lo altow a user to query 
the status database 141. in response to which the web 
sen/er 1 31 will display a customised status form. 
Figure 6 illustrates an example of a status fonn 600, 

•^^ including the printer ID 610. the file ID 620. and the cur- 
rent status 630. The status form 600 provides an option 
for the user to cancel the current job 640 and an option 
to delete the cuireni job from the status database 6b0. 
I hfl invflnlton mny bfl implftm«nlfld in riigiUI h^rri- 

40 ware or compuler software, or a combination of both. 
For example, referring to the printing system illustrated 
in HicjiJiH 1 , fHrTK}lH I/CD inlHrlHCH 1 1^) tnay im irnf)lHrnHnl- 
od using a modem and computer programs oxocuting 
unci piuctissur. Pitntei rntiiTtoiy 140 rnay include linrd 

-fs disk suflicient lor. for example, receiving liles at web 
transmission speeds, providing random access to fito 
formats such as PDF (Portable Document Fomrvjt from 
Adobe System Incorporated) and allowing Meld up- 
grades to \3r\& interpreter. The memory HO also may in- 

50 elude ROM and/or RAM suflicient for slorong translated 
and decompressed files. 

The invention may be implemented in specially de- 
signed hardware and soltware: or may be installed on 
existing printing systems. 

^ CDIhm HrritMxiirriHnlK aih wilhin IhH Kccifw ol IhH lol- 
lowrig claims. The web prinling system may include a 
local or remote printer, a rastci image processor (RIP) 
or oihni (iiilpul tlnvioHH Tim inrnolH \/0 inlHifncH 1^ 
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may reside in h physiCHlly dislinci unil and be connected 
to the output system 1 10 through, for example, a LAN 
oor^ndction. Atidrr^Ativoly, tho rfimotA I/O uMQdtiCA 130 
may be housed wilh Ihe oulpul system 110 in a single 
output device. 5 

Thd network ovor which tho printing syfitdn^ com- 
municates may be a wide area network oihor than the 
wfib. in which network clionts af\6 sen/ors fif^ iddntifi;)- 
hlA by H unilnrm Mr1r1rn»> 

When a user inansmlts a file for printing from within 
AO i^pplio^tlai, tho filo may be tri^nsmitted diroctiy with- 
nul tiHUKj loiniHllHtl t)y IhH f}iinlHr titwm ImkIhhcI, trm 
receiving web pi in ting syatcm may format the file as 

riHHtiHcJ lot (}lilf)|jl 

When a user idenlilies a lile lor printing by ils URL '5 
address to a web printing system, the user need not 
open thd fild Nowevdr if desired, thd client rrvsy use the 
browser to access the lile at the specilied URL address 
and open the file for viewing or editing in an appropriate 
application, and the client can print the lile from within £^ 
the application as described above. 

A web printing system may retrieve a file at a URL 
address specilied by a remote user over the web, or by 
a local user through direct or LAN connections. For ex- 
HrfiplH, tfiH Iticwl l/C) inlHilHCH ^'^) in Hiyura 1 riiny im '^i> 
contigurcd to understand such a request from a local 
user nnd to return n job oubmiasion foim such na thnt 
illLj»lrHlHt j in hitjiJiH 4 OtWM IhH )t)t) .subfriiKHiori lorrn wilh 
a specilied URL address is received by the web printing 
system, the retrieval and printing processes described 30 
above in section II may be followed. 

Communication protocols may bo adapted as need- 
ed. In the ^nbove discussion, a user's rnachine and a web 
printing syslem communicate using HTTR presently the 
standard protocol for web communications. Should this -^•'^ 
standard change, the protocol used for web printing sys- 
tem communications may be modified appropriately. 

f^ethods of letrievinq files rrtay be rr>odified to re- 
Irtflvo vanoiifi IiIb lormHlfi Similarly, inlflrprelan? lor in- 
terpreting various tile fomnats and translators may be 
provided iind/or updrttod as needed. 

Claims 

1 . A method for a user machine to communicate with 
a printing system over a network, comprising: 

ddtermining a URL address for a printing sys- 
tem: and 50 
transmitting infomnation to tho URL address for 
printing a file at the prhting system. 

2. Tho method of claim 1 , wherein transmitting infer- 
rriHlKXi to IhH LJHI wildrHKK lor fjiinlirtcj h IiIh hI 
printing system further comprises transmuting Ihc 
nie. 
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3. The method of claim 1 . further comprising opening 
a file in an application, wherein transmitting infor- 
mation to the URL address for printing a file at the 
printing syslem further comprises transmitting inlor- 
maiion for printing the opened file. 

4. The method of claim 1 , wherein transmitting infor- 
mation to the URL address for printing the file at the 
pnnling ftyRlBm inRluriflfi Iwrwrnilling lorm^lfing in- 
formation. 

5. I hH rfiHUM)H ol [:tHtrri 1. lurlhHi tiornpriKiny liKiruj h 
biowsci for transmitting inforrTiation to the URL ad 
(ifHKH cif II iH prinlirij .syslnin 

6. The method of claim 5. further comprising using the 
browser to transmit a URL address for the file to be 
printed at the printing system. 

7. The method ol claim 1 , further comprising: 

receiving a job submission form; 
specifying, in the job eubmieeion form, inlonma- 
tion for the fito to be printed: and 
IfHnKrrHlliiujIfiHjotiKiitirriiKKKyi kmn IoIIih IJHI 
address of the printing system. 

8. thH rriHltitHJ ol clHirn 7, whnrHin Ifm inlcifrnHlion 
specified in the job submission form includes lile 
identificatk5n. 

9. The method ol claim G. further comprising: 

retrieving the lile idcntilied in the job submis- 
sion form: and 

transmitting thd retrieved file to the URL ad- 
dress of the printing system. 

10. I h« mfllhod ol fiUim H, whornin Ihfl inlormalion 
identifying the tile identities a URL address lor the 

m. 

n. The method of claim I , wherein the network com 
piisob liiB Wofki Widu Wttb. 

12. Tho method of claim I , wtierein the printing system 
comprisds a housed within a single device. 

1 3. The nrwthod of ciaim 1 , wherein the printing system 
comprises a printer. 

14. A method for a printing system to retrieve a file for 
printing, comprising: 

rncHiving >4 tM\ii»K\ lo piiril h IiIh tdHMliliwi by h 
URL address; 

retrieving the file from the URL address; and 
prinlirKj IfiH HIh 
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15. The method of clHim 14. wherein receiving Ihe re- 
quest to print the file identified by a UHL address 
further conrtprisaa: 

receiving a prim request fronn a user machine; 
transmining job submisfiion form to tha usar 
machine in response to the received print re- 
quest; 

rflcfliving h nomplfllflri jnh fiiihrniRKion lomi 
trom the user machine including ihc URL ad- 
dross of a file to be piiiTtod. 

1 6. The method of claim 1 4, wherein the request to print 
lliH HIh IK iHCHivHfJ tn/Hi H (JliHcl (icinnHcllon 

17. The method of Claim 14. wherein the request to print 
the file is received over fi \ocfi\ ^tQR network con- 
neclion. 

19. The method ol claim 1 4, wherein the request lo prini 
the file is received over the World Wide Web. 

18. The method of claim 14, wherein retrieving the lile 
from the URL address relricves the file over a direa 
comdhcIkm) 

20. The method of cinim 14, wherein rctricvbig the file 
I torn irtH UHt HcltitHHH fhIiihvhk \\m lilHOVHr rj Ux»l 
area network connection. 

21. The method of claim 14, wherein retrieving the lile 
from the UOL address retrieves the file over ihe 
World Wide Wdb. 

22. The method of claim 14. wherein the printing sys- 
tdm comprises a single device. 

23. The method of claim 14, wherein the printing sys- 
l«m onmpnf>nf> h pnnlnr 

24. The method of chim 14, wherein the priming syo 
iHrn f:t)rnpriKHK h ItTKl t;t)rrifxxmnl Itii iHiitHviruj IMh 

file from the URL addresc and a separately housed 
titicond c;urnfx)nenl fur piinlini^ the lite. 

25. A printing system tor communicating with users 
over network, comprising: 

fi ren^te I/O interf^^ce including a server iden- 
lilied by a URL address for communicaling with 
users over a network; and 
»n output system connected to the remote I/O 
interlace, lor pnnling liles m response lo com- 
munications received by the rcnrxjtc I/O inter- 
iHtm 

26. The printing syaterTi of clairn 25, wherein the remote 
I/O inlHifrtcH rHCHivHK H HIh (}v»r lh» nHlwnrk, hdiJ 
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the output system pnnls the received file. 

27. The printing system of claim 25. wherein the remote 
I/O interface Further includes a client (or retrieving 
a file over the network. 

28. The priming system of claim 27. wherein the output 
system prints files retrieved by the client 

'0 29. The priming system of claim 27. wherein the client 
retrieves files in response to communicatiais re- 
cHivHtJ by iriH rHrrK>lH I/O mlHtlMCH 

30. T^iH fjrinliny KyKlmn of clrjirn P7. furlhwr ctwripfisiiiy 
'5 a local I/O interface, wherein Iheclieni retrieves liles 

In response lc communicatono received by the lo 
c^il I/O inierf;3ce. 

31 . The printing system of claim 25. wherein the remote 
I/O interface further comprises a translator for trans- 
lating files before the output system prims the file. 

32. The printing syelem ol claim 25. further comprising 
a status database for storing status information for 
lliH cuilput KyKlHrri, wtiHrHtri Ifm rnrnolH I/O inlHrlntM 
provides inlomnation from the status database over 
the network. 

The prilling syslem of claim 32. wherein the net- 
work is the World Wide Web (web) and the remote 
I/O interface provides informalkxi from the status 
database by posting a web page. 

The printing syslem-of claim 32= wherein Ihe remote 
I/O interface provides infomriatkyi from the status 
database in response lo a query received from a 
user over the network. 

I hfl pnnling syfilflm ol olHim H'^. luHhsr nomprrfiing 
a local I/O interface for providing information from 
the stntus datnbnse. 

The printing system of claim 25. wherein network 
uver wfitch Ifm rurnolB I/O inleifrjca uurrrrriunicHles 
i9 the World Wide Web. 

The printing system of claim 25. wherein the remote 
I/O interface and the output system comprise sep- 
arately housed units. 

The printing system of claim 25. wherein the remote 
I/O ir>tdrf;3Cd and the output system are comprised 
ol a single unil. 

I hH prtnling KyKlHrn ol clHirn V5. wtiHrHin IMh rwriolH 
I/O inlorfticc and the output system arc comprised 
of a printer. 
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